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Introduction
Comparatively little work has been done on the food of our 
fishes either fresh water or marine and most of this has been on 
well developed if not fully grown specimens. The food of young 
fishes has been almost entirely neglected and the references found 
in our literature are mostly general statements based on the examina­
tion of single, or of very few specimens, or on the work of Forbes 
(1880) and European investigators.
The laboratory work of the investigations here reported 
was carried on at the Biological Station of the U.S. Bureau of 
Fisheries at Fairport, Iowa, and most of the tabulations were made 
and all of the library work was done at the University of Illinois.
This Biological Station and its equipment are fully des­
cribed by Doctor R. E. Coker (1916) and the reader is referred to 
his paper for a full description of the ponds of which a map is pre­
sented us Plate I in this paper. Following is a list of the ponds 
with the fish taken from them for this investigation.
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Fish Year Numb?Exami
15B Eupcmotis gibboaus 1917 6216B t t 1916 173t» Ictiobus bubalus & cyprinella 1917 38t Cyprinus Carpio 1917 44C Ictiobus 1917 2ID Lepomis pallidua 1917 3 .2D « n 1916 103tl t ft 1917 64t Micropterua salmoides 1916 136t « n 1917 253D i it 1916 144If H 1 1917 974D letiobua 1917 407D n 1917 78D Lepomis euryorus 1916 136t Pomoxis sparoides 1916 1433E Micropterua salmoides 1917 44E Ictalurus punctatus 1917 102F Ictiobus 1917 73F n 1917 8
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It is at once noticeable that most of the work was done on 
ponds of the D and B series. The other ponds are either only storage
basins or el36 too new to be used for fish cultural purposes. By 
referring to the map Plate I, it will be seen that the ponds of series 
D are north of the R. R. tracks whereas those of series B are south
and on lower ground: Altho fed by the same water supply, of nearly 
uniform depth and each under an acre in area, there is considerable 
difference in the life supported* Plankton hauls were made weekly 
daring the summer of 1916 and both quantitative and qualitative record*! 
neve kept but these were lost in the conflagration that destroyed the 
3taticn in December, 131?. Pond No.16 waa the richest in its vegeta­
tion and plankton life. There were a considerable number of white 
^ater lilies inthe north end, Elodea and the algae Spirogyra and 
iSougeotia were common in the rest of the pond, at times, making 
plankton hauls difficult. Rhizopods, heliozoans, diatoms, desmids,
a
flagellates and other unicellular forms were common. The number of 
Cladocera was very large but yet exceeded by the number of rotifers. 
Pond I5B was not investigated. Pond 8D 7/a3 the poorest of those 
studied. Plankton forms were scarce; the vegetation was confined to 
a little Spirogyra, a quantity of Rivularia, a very great amount of 
Mougeotia, which covered the entire pond. Ponds I, 3 and 3 lie adja­
cent to each other; No.i has an area of .33 acre, No.2 of .3 acre, 
and No.3 Ox .85 acre. No.l was the richest in vegetation being nearlj 
choked with Elodea, Spirogyra and Mougeotia. No.3 was the richest in 
planktonts, especially in Rotifera and Cladocera. No.3 had more vege­
tation than No.3 and somewhat less plankton.
In comparing the results of this investigation with the work of 
others it must be born in mind that these ponds were artificially con­
structed and not formed by damming up existing waterways. The water 
supply is all pumped from the river to a reservoir from which it is 
distributed by gravity flow. This water must be much richer in the 
microscopic plant and animal life it supports than it would be if di­
luted by surface run off and springs. On the other hand the draining 
of these ponds each spring and autumn doubtless greatly reduces the 
number of forms that would otherwise live and breed there year after 
year.
The fish reared in these ponds were obviously grown under semi- 
irtificial conditions. The food however was all provided by nature 
either as river forms that had come thru from the reservoir or from 
pond forms which developed on the plentiful vegetation. At the same 
time it cannot be said that the forms existing in these ponds would 
necessarily occur in natural ponds in the same part of the country or 
be as numerous if they did occur. Then, too, it must be remembered
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that many if not most of the natural enemies of the young fish are 
removed. In the case of the early fry it would mean that their 
movements are less restricted and that there is less competition 
for the food giving them a chance to get a greater variety. In the 
case of the later fry of carnivorous species it might mean that a fooc 
supply in the form of the young of smaller species would net be avail­
able as it would under natural conditions. Altho the conditions were 
not truly natural it can still be maintained that they were not too 
artificial to be indicative of what we may expect to find under 
natural conditions.
The fish examined were mostly bred in the ponds in which they 
were reared. After spawning the adults were removed and the young 
were left undisturbed. The ponds were examined several times a 
week and as soon as the young fry were found swimming about seining 
operations were begun. As Johnson and Stapleton (1917) point out, 
the fry were nearly colorless but they did not remain near the bot­
tom and could be seen in little schools swimming around among the 
vegetation. In most of the first collections the yolk sac was still 
in evidence and the heterocercal condition of the tail still persisted!. 
The alimentary canal showed as a dark ribbon and was a prominent 
feature of the young fish. Dissections were made under a dissecting 
microscope by means of fine sewing needles inserted in matchsticks.
The whole of the alimentary canal wa3 removed and teazed apart in a 
drop of water, covered with a cover glass, and examined under a com­
pound microscpe. At first the writer used a counting cell ana tried 
to divide the contents among the squares but this was given up when 
estimates, made without this instrument, showed results almost iden­
tical with the one3 made with its use. After collections were made 
the fry were put into a five per cent formalin solution and examined
later. Prof. A. S* Pearse recommends strong alcohol as this does not
cause the heavy secretion of mucous which is very troublesome in the
formalin material. He also recommends the use of a binocular for such
investigations as a larger field can be covered and a truer estimate 
• •
of the bulk of the organisms can be made with it than with a compound 
microscope.
The food of the individual fish varied to such an extent that the 
original tabulations are all presented. Each species in each pond was 
tabulated separately so that the variations in such similar bodies of 
water as adjacent ponds could be shown. Each fish ?/as given a serial 
number and the lengths were given in millimeters and were taken from 
the tip of the snout to the base of the caudal fin. The figures 
opposite the foods are all in volumetric percentages and traces are 
indicated by a -f . The species are taken up in the order of the pro­
minence given them as determined by the number examined.
Micropterus salmoides (Lacepede)
It has been known for a considerable time that young fishes feed 
on the microscopic plants and animals, collectively known as plank­
ton, that live in both fresh and salt water (Forbes,1880) (Sacha- 
rias, 18S3) These workers have also pointed out the great simi­
larity of the food of the young of different species and the great 
difference between this and the food of the adult. The purpose of 
this paper is to discuss the food of the young alone and it does 
not deal with any specimens over fifteen months old. The investiga­
tion was practically limited to members of the family Centrarchidae 
of which 1107 specimens were examined altho the data on about a 
hundred buffalo-fish are also presented. Comparatively little work 
of this kind has been done since that of Forbes (i880-i888) except 
that of Pearse (1915-1318); most of the writers contenting them­
selves with references to Forbes's excellent papers on the subject. 
The references to the young are particularly scattering and are 
based on the examination of but few specimens.
The first species to be considered is the large mouthed black 
bass, Micropterus salmoides (Lacepede) of which 403 specimens were 
examined. They spawn from the middle of April to the middle of May 
and sometimes later depending on the season. The earliest collec­
tions of either season were made on June 21, 1S17. Ten fish with 
an average length of 13.1 mm. (l/3 inch) were examined with results 
almost identical with those of Forbes (1880) who reported on five 
fish ranging from 5/8 to 3/4 inches. The entire food consisted of 
Entomostraca with the exception of one tra.ce of a rotifer. As in 
the paper referred to, 87o/o of the food was furnished by Cladocera.
Bosmina constituted only i.3 per cent of the total whereas it was 
the most important element in the fish examined by Forbes and 
Daphnia, which did not occur in the material of Forbes contributed 
61 per cent. In six fish IS.5 mm. long taken from Pond 2D on June 
23, 1916 61 per cent of the food was Simocephalus a form which 
Forbes also found to be an important element. Cyclops formed 12.9 
per cent of the food of the specimens taken on June 21, 1917, 6.3 
per cent of those taken on June 23, 1916, and about six per cent in 
those examined by Forbes. A week later small chironcmid larvae began 
to appear. Thses were already present in the first collections made 
in 1916 in which the fry had already reached the size of those col­
lected in the second collection of 1917. Where present the larvae 
furnished a large percentage of the food of certain individuals but 
on the whole the Entomostraca form the most important element.
But little change is seen until the third of fourth week when 
the nymphs of neuropteroids begin to appear. Most important among 
these were the Damsel-fljr nymphs in 1916 and mayfly nymphs in 1917. 
The average length of the fish at the time of this change of the food 
was 25 to 30 mm. or about in inch. Cladocera still formed an im­
portant item and were eaten almost as frequently as before but be­
cause of the bulkier insect food they formed a smaller percentage of 
the whole. The decrease in crustacean food and the increase in in­
sect food can easily be seen by referring to Tables 14, 15, 16.
These differences as shown in the summaries in Table 13 would be much 
more marked if August 1st had been chosen as the time from which to 
calculate them. September was chosen as this evenly divided the time 
between the first collections and the time when the ponds froze over.
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The data for 1917 only covers the first period as the material col­
lected in the second period was lost in the fire previously refer­
red to.
It will also be noticed on comparing the data in Table XII 
that the fish in Pond 3D ate a greater amount of Crustacea than did 
those of like age in Pond 3D. This is particularly noticeable in 
the latter part of the season when the ratio is almost 3 to 1.
The figures for the two succesive summersin Pond 3D are very simi­
lar in the large classes such as insects but show considerable dif­
ference in the particular items as will be seen by comparing the 
percentages of Diptera and Odonata eaten. There is a difference 
of less than one per cent in the total amount of insects consumed 
and yet a difference of over 16o/o in the Diptera and over 30o/o 
in the Odonata taken. These differences occuring in one small body 
of water in two successive years make it easy to understand the 
varying results found in the investigations carried on in widely 
separate parts of the country and show how difficult it is to de­
termine precise food preference on the part of the fish.
The cannibalism so often mentioned by bass culturists does not 
prove an important item in the present investigations, in fact only 
six cases occurred in the 406 individuals opened. Size does not 
seem to be the determining factor in causing cannibalism, for fish 
only 36 mm. long were found to have eaten members of their own 
brood when many fish twice that size ate only insects and Crustacea. 
Forbes (1990) reports minute fishes "not large enough to determine" 
as contributing 39o/o to the food of bass from ll/4 to ll/S inches 
long. The next two specimens he examined "between two and three 
inches long" as well as four specimens three to three and a half
inches long all "had eaten nothing hut insects", and the greater 
part of these were corixids and ephemerid nymphs. Pearse (1918) 
reports the food of the largest specimen taken by him, 470 mm. long, 
as 94.5o/o plant material; another 335 mm. long, as 95o/o fish; 
but in the final summary plant material formed butl.9o/o and fish 
but 8.7o/o. In the present investigation fish food formed only 
5o/o of the total. From this it will be seen that fishes form 
but a small part of the diet of the younger bass when plenty of 
crustacean and insect food is available. It may well be that the 
young of other species would prove acceptable when small members 
of their own kind are not sought.
On comparing the food of the yearlings stocked in Pond 3D 
in 1917 with that of the fry of both seasons very little change 
is noticeable. These yearlings are from the same broods as those 
raised in Ponds 3D and 3D the year before. From a comparison of 
the sizes as shown in the following table it would seem probable 
that most of the fish came from the Pond 3D stock since these do 
not show as rapid growth as those from Pond 3D in 1916 but are very 
similar in size to those raised in Pond 3D in 1917. The food of 
the yearlings is far more like that of the fry from Pond 3D in 1916 
and Bond 3D in 1917 than that of the more rapidly growing stock 
of Pond 3D 1916. The increase in size is hardly as great as one 
would expect since these fish from twelve to fifteen months old 
average no larger than do those but three months old from Pond 3D 
in 1916. The summer of 1916 was unusually warm and the following 
winter unusually rigorous, and this may have reduced the vitality of 
the fish so as to curtail their growth or it may be that under the 
pond conditions the proper food necessary to attain a greater growth
was not present.
TABLE II.
Increase in size in fry of Micropterus salmoides
Pond 2D Pond, 3D Pond 3D Pond 2D1916 1916 1917 1917
6.23 19.5 7.1 22.9 6.21 13.2 6.29 43.07.5 20.0 7.6 22.4 6.28 18.87.15 23.2 7.15 21.8 7.5 lost 7.12 59.07.24 30.0 7.22 26.5 7.12 23.3 7.19 54.38.5 39.6 7.29 41.6 7.19 25.8 7.26 58,58.12 33.3 8.5 48.1 7.26 30.4 8.2 67.28.19 50.9 8.12 57.2 8.2 36.8 8.9 61.79.9 40.5 8.19 51.4 8.3 38.39.16 40.6 8.26 60.6 6.16 36.09.23 45.6 9.2 61.6 8.33 41.09.30 43.5 9.9 58.2 8.30 38.710.7 42.9 3.16 64.810.14 44.3 9.23 66.3
10.21 44.7 9.30 64.6
11.11 44.4 10.7 61.8
10.14 66.1
10.21 60.6
10.28 65.0
A comparison of the results of this investigation with those 
of Pearse (1318) shows great similarities in individuals of simi­
lar size. The greatest difference is in the total absence of 
Amphipods in the Iowa material and the comparatively small per­
centage of Copepode the specimens from Wisconsin as noted by Pearse. 
Another noticeable difference is in the greater amount of odonate 
and smaller amount of hemipterous forms consumed by the pond fish 
as compared with these of the Wisconsin Lakes. No cray—fish were 
eaten altho there are many in the pond and large numbers of small 
ones must have been available. Probably these are taken only by the 
adult bass as shown by Forbes (1880), Hankinson (1908), Tracy (1910) 
Reighard (1915), along with vertebrate forms stated by these writers
I*
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TABLE III.
Micropterue salmcides
Summary of Tables No. 14, 15, 16, 17.
FOOD Pond 3D Pond 3D Pond 3D Pond 3D Pond 3E1S16 1916 1817 1917 1817
Number Examined 136 144 97 25 4
Protozoa
Difflugia tr.
Volvox tr. .19Trichodina tr*
Rotifera
Asplanchna .05Brachionus pala tr.
Cathypna tr.Monostyla .03 tr. tr.Noteus quadricornus .01Rattulus tr.
Annelida
Oligochaete Setae tr. tr* tr.Hirudinea .04
Crustacea
Cladocera
Alona tr.Alonopsis tr. .15
Bosmina .06 tr. 3:33Ceriodaphnia .04 .45 .10 .34Chydorus .53 tr. 3.70 .05 .75Daphnia 1.31 tr. 9.31 .24Diaphanceoma 3.40 .25 18.09Eurycercus .03 3.80 .66Leydigia .01Macrothrix .06Pleuroxus .53 1.51
Scapholeberis 3.46 tr. .87Si da 3.33 tr.
Simocephalus 15.17 11.80 3.06 .33 1.25
Copepods
Nauplius .13 ' .18 .05Cyclops 3.77 3.83 6.71 1.53 .25Diaptomus .60 1.95 7.07 31.86
Ostracods .01 tr. .13 2.00
Arachnida
Watermites 1.67Spiders 3.14
FOOD
TABLE CONT. 
Micropterus salmoides 
Summary of Tables No. 14, 15, 16, 17.
Pond. 2D Pond 3D Pond 3D1816
136Number Examined 
Insecta 
Collembola
Ephemerids
Odonata
Damsel-fly nymphs 
Damsel-fly adults 
Dragon-fly eggs 
" " nymphs
" " adults
Orthoptera
Hempitera
Belastomids
Corixids
Jassids
Notonectids
Veliids
Trichoptera
Diptera
Chironomid larvae
" pupae
" adults
Culicid larvae 
Geomisid adults 
Oscinid "
Stratiomiid larva 
Tabanid adult
Coleoptera
Dytiscid larvae 
Gyrinid larvae 
Haliplid adult 
Hydrophilus larvae
Lepidoptera
Hydricampa larvae
Insect debris 1.01
Vertebrata
L.M.Black Bass 1.25
Plants
Algae
Blue-green 
Merismopedia tr. 
Oscillatoria tr. 
Rivularia
1916
144
1917
97
Pond2D Pond 3E
1917
25
1917
4
.07
10.36 12.34 19.33 3.81 8.75
£2.08 17.16 5.31 5.95.77 1.29
.18
8.33
8.09 17.18 .80 10.48 2.45
.60
1.70 .60(Zaitha) .63 .751.70 7.82 .02 5.23
.21
1.29
.07
.11 2.24
11.S? 7.22 17.25 6.23 8.00
.56 tr. 
tr.
.72
8.13
.17
1.17
3.38
.23
.14
.14
. 98
53.75
2.38
.38
.48
3.62
1.44 1 .11 4.76
tr. .15
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TABLE CONT.
Micropterus salmoides
Summary of Tables No.14> 15» 1°» !'•
FOOD Pond 2D Pond 3D Pond 3D Pond 2D Pond 3E
1916 1916 1917 1917 1917Number Examined 136 144 97 25 4
Diatoms
Epithemia tr.
Dyrosigma tr.
Navicula tr • tr* t r.
Stauroneis tr.Surirella .01
Desmids
Closterium tr* tr.Cosmarium tr. tr* tr.Desmidium tr.
Staurastrum tr •
Green
Coleochaeta tr*
Hydrodictyon tr.Mougeotia tr*
Oedogonium tr.
Rhizoclonium .01
Spirogyra .07Chara .12
Higher Plants
Elodea .62
Sedge .47
Debris 3.18 3.28 .98 5.48(unreconi zable)
Parasites (no.of times occurred)
Cestodes 1 time 2 times
Nematodes 1 times 1 times 2 times
Trematodes
k=r- s t t ... ---------------------------
3 times 1 times
15.
Eupomotis gibbosus (Linn)
Eupomotis gibbosus commonly known as the pumpkinseed is a 
common species of fairly wide distribution which prefers plant 
covered shoals and is more of a bottom feeder than most sunfish.
Its spawning period is rather extended and rather late continuing 
from May until July (Hankinson, 1908) (Shira, 1917a). The adult 
fish eat mostly snails, insects, large Crustacea, and plants with 
the preference in the order named (Forbes, 1880) (Forbes and Rich­
ardson, 1908) (Hankinson, 1908) (Reighard, 1915) (Baker, 1916) 
(Pearse, 1918). The fry also appear to be bottom feeders. Forbes 
(1880) reported Chironomus larvae 51 per cent and Ostracoda 36 per 
cent as the chief food of nine specimens of one and one-half to two 
inches in length. Needham (1908) found copepods as the principal 
food in eight specimens, less than an inch long, from Old Forge 
Pond, New York, with chironomid larvae and Cladocera next in im­
portance and in the order named. In nine specimens from the same 
locality, two inches long, snails, May—fly nymphs, chironomid pupae 
and water-mites appear; and eight more specimens, three inches 
long, contained mostly chironomid larvae with some snails, caddis- 
fly larvae, and beetles. Baker (1916) reports the food of five 
individuals from Green Lake, N.Y. as 100 per cent chironomid larvae 
and pupae with the exception of one which contained 3ome fragments 
of May-fly nymphs. Four of the fish were about two and three-fourthi 
incnes long and one measured six inches, all measurements being 
taken from the tip of the nose to the tip of the tail. Four other 
fish taken from Cranberry Lake N.Y* averaging three and three- 
fourths inches long, also ate chironomids chiefly, fif ty-eight per 
'•'en“ the xood coming from this source, twenty—eight per cent
L
13.
being larvae and 30 per cent fragments of adults and probably pupae. 
The remainder of their food consisted of 28.5 per cent plants and 
12.75 per cent Crustacea. Of the 355 examined by the writer 173 were 
of 1916 and 83 of 1917 stock and most of them are smaller than any 
on which reports have previously been made. There is a considerable 
difference in the percentages for the two years as can be seen by 
referring to Table XII. The fish in the summer of 1916 ate Entomos— 
traca to the extent of 62 per cent, a total 19 per cent higher than 
that of the Entomostraca consumed in 1917. Insects on the other 
hand comprised only 30 per cent of the total food as compared to 52 
per cent in 1917, a difference of 23 per cent. Cladocera formed the 
chief item in 1916 amounting to 40.39 per cent, chironomids were pre­
sent to the extent of 31.27 per cent, copepods and ostracods occurred 
in almost equal amounts, the first comprising 11 per cent and the 
latter 10.5 per cent of the total. In 1917 chironomids proved to be 
the chief item, and amounted to 39.41 per cent of the total coming 
from that source, of which 35.51 per cent were larvae and 13.90 per 
cent were pupae. Ostracods were taken to the extent of 25.53 per 
cent, Cladocera to the extent of 15.98 per cent and copepods were 
almost neglected and formed only 3.06 per cent. On comparing these 
results with those of Forbes (i860) and Needham (1908) it will be 
seen that in 1916 they come close to being an average of the results 
of those two workers, whereas in 1917 they closely approximated, 
those of Forbes.
The average size of the fry taken in the first haul in 1916 
was 11.7 mm. or about seven sixteenths of an inch. The food con­
sisted of Entomostraca, 53.4 per cent and chironomid larvae 40.5
17.
per cent with 6.7 per cent debris. Of the 53.4 per cent of Entomos- 
traca 45 per cent were Cladocera of which 31.5 per cent belonged 
to the genus Chydorus, a bottom loving form and 13 per cent were 
furnished by the genus Daphnia which is more of a surface seeking 
type and which seems to indicate that at the very first the fry are 
more general feeders. In 1917 the fry taken in the first haul 
averaged 14.5 mm. in length. Their food differed considerably from 
that of the ones taken the previous year, there being 61 per cent of 
Entomostraca and only 18.3 per cent of Chironomids. The percentage 
of Cladocera is fairly close there being 44.3 per cent as compared 
with the 46 of the previous year. However the forms constitu­
ting these percentages differ greatly since the genus Pleuroxus 
contributed but 1.4 per cent in 1916 and 33.4 per cent in 1917. 
Chydorus the leading genus in 1316 forms only 4.6 per cent and 
Scapholeberis which does not appear at all in 1916 forms 9.1 per cent, 
ustracods which were entirely absent in 1916 make up 37 nsr cent of 
the 1917 food and of the 18.3 per cent chironomid food taken 13.4 
consisted of pupae of which none were taken the year before. One 
peculiar feature of the 1916 brood is the increase in the percentage 
of Cyclops and Chydorus eaten, as the season progressed ; increasing 
from 10 per cent to 14 per cent in the case of Cyclops and from 
35.66 per cent in the first or summer period to 37.06 per cent in the 
autumn in the case of Chydorus. The amount of snails and plants 
eaten was negligible. Another peculiarity noticed was the large 
amount of Dragon-fly eggs consumed during the weeks of July 19th 
and 36th, 1917. Twenty—six per cent of the food eaten during this 
period consisted of that item and it did not reappear during the 
season.but formed 6,33 per cent of the total. Following is a table
showing the percentage of the various items eaten during the first
and second halves of and for the wholes of the season of 1916 and
for the short season of 1917.
TABLE IV.
Eupomotis gibbosus (Linn.)
Summary of Tables No. 18, 19.
Food Pond 16B Pond 16B Pond 16B Pond 15B
July 2S-Sept.3 Sept .9-Nov,4 July 38-NOV.4 July 12-Aug.301316 1916 1916 1917No, Examined 75 98 173 83
Protozoa
Arcella .08Difflugia .03 tr. tr.Eudorina tr. tr. tr.Euglena tr* tr.Pleodorina tr.Volvox tr.
Bryozoa
Statoblast of
Plumatella tr. tr. ,08
Rotifera
Anurea aculeata tr. tr." cochlearis tr. tr.Brachlonus angularis tr. tr." bakeri tr. tr. tr.
n militaris .18 tr. .79 tr." pala tr. tr.Cathypna leontina .87 .03 .38 1.36" luna .18 .01 .08Euchlanib tr.Monostyla .02 tr. tr. tr.Salpina .03 tr. tr.Triarthra .01 tr.
Annelida
Oligochaete worm i.35 .58
" setae tr. tr. tr. tr.
Crustacea
Cladocera
Alona .96 1.05 1.01 .80Bosmina .13 .05Chydorus 25 .66 37.08 33.13 5.66Daphnia 3 .83 1.32Eurycerous .07 .03 .05Xlyocryptus .01 tr.Leydigia .03Pleuroxus 3 .30 2.53 3.86 5.97
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TABLE CONT.
Eupomotis gibbosus (Linn.)
Summary of Tables No. 18, 19.
Food Pond 16B Pond 16B Pond 16B Pond 15B
July SS-Sept.3 Seut,3-Nov.4 July 28--Nov.4 July 12-Aug.30
1916 1916 1916 1917
No. Examined 75 98 173 83Crustacea cont.
Scapholeberis .78 .03 .36 1.00
Sida .41 .10 .23 tr.
Simocepbalus 5.62 8.20 7.08 2.52
Copepoda
Cyclops 10.66 14.04 11.99 2.06
Diaptomus .41 .18
Ostracods 10.54 8.00 9.10 25.35
Amphipods
Eucrangonyx .20 .09
Hyallela .20 .25 .23
Insecta
Collembola tr.
Physopoda .15 .06
Ephemerid nymphs 6.92 2.49 4.47 2.51
Odonata
Damsel-fly nymphs .24 1.75 1.10 .09
Dragon-fly eggs 6.32
" " nymphs .34 .62 .50 .35
Hemiptera
Corixids .27 1.08 .73 .56
Trichoptera .34 .19 .41
Diptera
Chironomid larvae 17.89 15.88 16.73 25.51
" pupae 2.23 1.74 1.95 13.90
■ adults 1.15 .50
Culicid larvae .39 .17 .25
Dicranota " .10 .06
Oscinid adults 1.21
Stratiomiid larvae 1.19
Tipulid larvae .15
Lepidoptera larvae .62 .35
Coleoptera larvae .54 .23
Hymenoptera
Formicid adult .62 .35
Arachnida
Hydrachni dae .07 .06 .06 .04
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TABLE CONT.
Eupomotis gibbosus (Linn.)
Summary of Tables No. 18, 19.
Food Pond 16B Pond 16B Pond 16B Pond 15BJuly 38-Sept.3 Sept .9-Nov.4 July 38-Nov.4 July 13-Aug,30
1916 1916 1916 1917
No. Examined. 75 98 173 83
Mollusca
Gasteropoda
Planorbis 11. .67 .43 .03
Plants
Algae
Clathrocystis tr.Merismopedia tr. tr.Nostoc tr. tr.Diatoma tr, tr. tr. tr.Epithemia tr, tr. tr.Navicula tr. tr. tr. tr.Closterium .13 tr. .05 .11C08marium tr. tr. tr.
Hydrodictyon tr.
Mougeotia tr. tr.Oedogonium .03 tr. tr. .03Spirogyra .08 .03 .05 .06Ulothrix .15 .03 .06 •03
Higher Plants
Ceratophyllum .10Elodea 1.08 .61 .13
Debris 3.11 3.51 3.85 1.63
Parasites present
Nematodes 8 times 4 times 13 times 1 time
Lepomis pallidus (Mitchill)
The bluegill or blue sunfish is the most important of our sun- 
fishes. It is found along the Atlantic coast from New Jersey to 
Florida, in the Great Lakes, in the Ohio and Missouri basins, and as 
far south and west as Texas. Besides being one of the most common it 
is also one of the largest and most popular of our sunfishes. Both 
state (Dyche, 1914) and federal (Johnson and Stapleton, 191?) fish 
culturiets recommend it for pond culture as it is hardy, easily fed, 
and reaches a length of from 13 to 14 inches and a weight of nearly a 
pound. The food of the adult is varied, differing widely in different 
localities. Forbes (i860) divided the 34 fish he examined into three 
grounps, first those from clear inland lakes, second those from the 
Calumet River and the shallow muddy lakes in the vicinity of Chicago, 
third those from the Illinois River. Neurcpteroids formed 63 per cent 
of the food of the first group, 41 per cent being the nymphs of dragon 
flies, 11 percent the nymphs of damselflies, 8 per cent caddis-worms, 
and 3 per cent mayfly nymphs. Gammarids were the next most important 
item totalling 3? per cent with terrestrial insects making up the rest 
In the second group gammarids contributed 33 per cent, isopods 30 per 
cent, and vegetation about 35 per cent. The third group was different 
from the others in the percentage of mollusks eaten which tota-lled 
16 per cent, in "the number and variety of land insects (15 per cent), 
and for the large amount of vegetation it contained 31 per cent1.'. 
Marshall and Gilbert (i905) found the food of 30 bluegills to consist 
of plant tissue (mostly Ceratophyllum), plankton, insect larvae, 
gammarids, leeches, and snails. Forbes and Richardson (1908) report 
the food of 36 specimens to be composed of a trace of fishes, some 
gasteropods, 45 per cent of insects and many medium sized Crustacea.
Hankinson (1908) reporting on 18 specimens recorded caddis-worms, 
crayfish, midge larvae and pupae, and mayfly nymphs^up to the middle 
of May; after that crayfish, terrestrial insects, and entomostraca. 
Four fish from Douglas Lake, Michigan examined by Reighard (1915) 
contained mostly plants of which Chara and Elodea were the chief 
forms. Fragments of insect imagoes, bryozoan statoblasts and a few 
hydrachnids and ostracods made up the balance.
Under the heading "Undifferentiated Centrarchidae" Forbes (1880) 
presents the food of six sunfish too small for identification. "They 
were too deep for Micropterus and as they had but three anal spines, 
could not have been Ambloplites or Pomoxis." They were probably 
bluegills." The smallest (seven-sixteenths of an inch long) had 
eaten only Daphniidae. The next in size (one-half inch) contained 
Cyclops (ninety-eight per cent) and Chydorus. Nearly the whole of 
the food of the remaining four was Daphniidae (ninety-four per cent), 
including Daphnia pulex."
The smallest bluegills the writer examined were 31.S mm. long 
and were caught on August 5, 1916. Their food consisted of Crustacea 
(53.3 per cent) and insects (40.5 per cent). The Crustacea were 
made up of the following orders, Cladocera 37.7 per cent, Copepods 
31.6 per cent, and Ostracods 10.0 per cent. Of the insects chirono- 
mids were present to the extent of 33.6 per cent and damselfly nymphs 
to the extent of 7.9 per cent. Some rotifers (Brachionus militaris) 
a few water-mites, and traces of green algae were also present. The 
smallest specimens Forbes (1880) identified as bluegills ranging 
from three-fourth of an inch to one inch in length were found to con­
tain 57 per cent Entomostraca and 37 per cent of Chironomus larvae.
A few water-spiders and amphipods made up the balance. These averages 
based on five specimens correspond very closely with those found in
the Fairport material based on seven specimens. The greatest dif­
ference is in the presence of nearly eight per cent of damselfly 
nymphs in the latter material and of amphipods in the former, Pearse 
(1918) found the food of four specimens having an average length of 
23.6 mm. the smallest being 15 mm. and the largest 30 mm. long, to 
consist of insect larvae 4.9 per cent, adult insects 1.2 per cent,
*
copepods 30.1 per cent, Cladocera 53.4 per cent and algae 9 per cent. 
The most striking difference between this lot and these discussed 
above is the small amount of insect larvae present, the greater amount 
of Cladocera present, and the presence of 9 per cent of algae.
The following table shows the increase in size and the change 
in food by weeks in the fry of the 1916 stock.
TABLE V.
Lepomis pallidus, Pond 3D 1916.
Date Size Clado- Cope- Ostra-■ Midges Damsel- Mayfly Caddis Snailsmm. cera poda coaa fly nymphs worme
nymphs
WaterAug. 5 31.9 27.7 31.6 10.0 32.6 7.9 mite" 19 32.3 20.1 .1 2.e 68.5 2.0 1.0 4.0Sept.9 40.0 30.1 3.3 15.3 30.6 12.9 1.0 2.5 1.0 .5" 16 41.8 25.9 2.6 7.4 42.5 12.7 1.2 (Elodea 7.2)" 23 43.0 21.9 6.3Mot^l0.2 38.7 8.0 .2 13.5 " 1.2* 30 45.1 33.6 3.73.3 6.3 6.8 17.7 .5 9.1 4.1 Snails 6.4Oct.7 45.8 33.9 2.8 11.4 6.0 7.5 12.5 3.8 ■ 1.3" 14 48.1 43.2 1.5 h.O 8.4B<dk 4.8 3.5 1.0 6.5 13.0* 21 52.3 45.0 7.3 .9 .216 .7 2.3 20.0Nov.ll 40.8 1.3 73.3 .8 3.8 2.7 3.1 7.3 (Elodea 5.4)
The high percentage of Cladocera in the last two weeks in Octo­
ber was due to the large amount of Simocephalus present. The copepoda 
are almost entirely composed of the one genus Cyclops which proved to 
be a very important item the last week. One very noticeable feature 
is the falling off in the amount of chironomid larvae eaten, after the 
third 'week in September. In this respect these fish differ consider-
24.
ably from the larger young fish examined, by Forbes (1880). In other 
respects they are very similar.
Pearse (1918) reports on the food of 149 specimens varying from 
15 to 115 mm. in length with an average of 51.1 mm. This can not be 
considered on the basis of food of adult fish as the average size 
is that of fingerlings but three months old. With the few fish over 
three inches long eliminated this average would be like that of the 
fry discussed above. The food reported by Pearse is like that of the 
younger fish examined in 1916, The total amount of Crustacea eaten 
is somewhat smaller totaling 39.3 per cent as compared to 47.81 per 
cent in the Fairport material. The Ostracods in the former amount 
to only 0.4 per cent as compared to 6.96 per cent in the latter, a 
difference which would nearly equalize the amount of Crustacea. The 
elements which compose this class however, are quite different.
Pearse reports 14.4 per cent amphipods which do not appear in the Fair* 
port material at all, 16.6 per cent cladocerans compared with 27.38 
per cent in the latter and 7.9 per cent copepods compared with.13.57 
per cent. The totals of insects found are almost the same differing 
by little more than one per cent and the types represented are also 
much the same. The gasteropods and plants differ but little in 
quantity standing at 4.5 per cent to 3.25 per cent in the former and 
3.9 per cent to 2.13 per cent in the latter. The rest of the items 
are too small in quantity for a comparison.
The food of the yearling bluegills studied in 1917 differs from 
the above mainly in the amount of plant materials consumed. This 
amounted to 18.99 per cent and was composed of the following forms 
and percentages; traces of Staurastrum and Anabaena, Ceratophyllum 
13.33 per cent, dicotyledonous seedlings with long hypocotle- 0.55 
per cent, Elodea leaves 2.11 per cent, Elodea pollen 0.30 per cent,
Naias flexilis 0.38 per cent, Potamogeton pusillus 0.66 per cent, 
and Ranunculus aquatilis 1.74 per cent. One could often see the sur- 
fish feeding on the Elodea pollen and would have expected to find a 
larger percentage of that item. The amount of insect food taken was 
four per cent less than that taken by this brood the year before and 
six per cent les3 than that by the Wisconsin fish. The chief differ­
ence is in the smaller amount of neuropteroids taken and the increase 
in the amount of chironomids (11 per cent) consumed. There is a mark­
ed falling off in the number of Crustacea eaten, amounting to 18.43 
per cent as compared with the amount in the previous year. The 
Cladocera dropped to 16.83 per cent, the copepod3 to 12.30 per cent, 
and the oatracods to 0.36 per cent. The amounts of Cladocera and 
Ostracoda are almost the same as those reported by Pearse. It can 
easily be seen that the decrease in Crustacea is balanced by the in­
crease in the plants eaten. Following is Table VII comparing the 
various food items consumed by the bluegill during the two seasons 
and with the food of Lepomis euryorus and Pomoxia sparoides which will 
be discussed later. A summary of these tables will be found in 
Table XII. The food of three larger specimens from pond ID is shown in 
Table VI. This food differs chiefly in the presence of a much greater 
percentage of chironomid larvae and a consequent reduction in the 
quantity of Entomostraca and plant material eaten.
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TABLE VI.
Lepomis pallidus, Pond ID, 1917
Specimen No. 1 2 3 Ave.
Size mm. 73 73 75 73.3
Food
Crustacea
Cladooera
C'hydorus 1.0 .33
Simocephalus 1.0 3.0 1.33
Copepods
Cyclops e.o 2 • 66
Ostracods 4.0 1.33
Insecta
Dipt era
Chironomid larvae 85.0 65.0 75.0 75.00
Mollusca
Gasteropoda
Planorbis 5.0 1.66
Plants
Elodea 2.0 1.0 10.0 4.32
Debris 25.0 15.0 13.33
TABLE VII.
Summary of Tables 20, 21, 23 , 33.
Pond 3D Pond 2D Pond 8D Pond 8D
Lepomis Lepomis Lepomis Porno xis
pallidas pallidus euryorus sparoides
Aug. 5- June 38- July 30- Aug. 13-
Nov.ll. Aug. 30. Nov. 4. Nov. 4.
IS 16 1917 1916 1916
No. examined 103 64 137 143
Food
Protozoa
Arcella . tr.
Difflugia tr.
Euglena . tr.
Pbacus tr.
Volvox .03
Bryozoa
Statoblast Plumatella tr. .57
Rotifera
Anurea aculeata .23
" cochlearis .23 tr.
Brachionus bakeri tr.
" militaris .01 tr. .18
Cathypna leontina tr. 1.26
Monostyla sp. tr. *
Noteus quadricornis tr*
2?
TABLE CONT.
Summary of Tables 20, 21, 22, 23.
Pond 3D Pond 2D Pond 8D Pond 8D
Lepomis Lepomis Lepomis Pomoxis
pallidus pallidus euryorus sparoides
1916 1917 1916 1916
Annelida
Oligochaete setae tr. tr. tr. tr.
Crustacea
Cladocera
Alona tr. .43 3.85
Alonopsis 3.44
Bosmina 3.66 4,74 .36 .12
Ceriodaphnia tr. .24
Chydorus 3.43 .35 .94 30.95Daphnia .36 3.33Diaphanosoma 6.68
Eurycercus .45
Graptcleberis .09 .28
Pleuroxus 3.21 .76 4.49
Scaoholeberis .10 .97
Sida .45 3.14
Simocephalus 12.91 .17 .74 10.97
Copepoda
Hauplius .33Cyclop8 13.51 9.93 .79 14.33Diaptomus .06 2.37 .17
Ostracoda 6.96 .36 .81
Arachnida
Hydrachni dae .37 .17 tr.Spider .05
Insecta
Collembola .05
Ephemerid nymphs 3.55 1.17 7.98 3.07Odonata
Damselfly nyaphs 9.36 .19 4.70 1.24" adults .87
Dragonfly eggs .06" nymphs .65 39.03 .06Hemiptera
Aphids .47
Corixids 8.30Notonectids .57
Trichoptera larvae 3.35 .63 7.93 .85" pupae .34Lepidoptera
Aquatic larvae 1.63 .19
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TABLE *EH&OO
Summary of Tables 30, 21 , 23, 23.
Pond 3D Pond 3D Pond 8D Pond 8DLepomis Lepomis Lepomis Pomoxispallidus pallidus euryorus sparoides1916 1917 1916 1916
Diptera
Chironomid larvae 22.71 26.57 10.32 9.30" pupae 6.97 .21 16.73" adult .38Corethra larvae tr. 1.89 .15 .53" pupae tr .13Hymenoptera
Camponotus adult .79
Coleoptera
Bidessus flavicollis (adult) . .08Peltodytes edentulus n .24Unidentifiable larva 2.90Hyrophylus adult tr.
Insecta debris .80 1.53
Mollusca
Gasteropoda 3.35Physa . .44 .15Planorbis .70 .33
Plants
Algae
Anabaena tr.Rivularia tr*Epithemia tr. tr.Diatoma tr*
Navicula tr. tr.Cosmarium tr* tr *Docidium tr *Staurastrum tr, tr*Scenedesmus tr*Ineffigiata neglecta tr.Oedogonium • 03
Rhizoclonium tr*Spirogyra tr..42 .15Tribonema • *tr.
•  * w
Ulothrix tr* .14 tr.
Higher Plants
Ceratophyllum 13.33Dicot. seedling .55Elodea leaves 2*13
" pollen .30haias flexilis .28Potamogeton pusillus .66Ranunculus aquatilia 1.74
Debris 1.38 8.37 10.39
39.
"  ........................ . ..................  .................................................. ............................
Lepomis euryorus McKay.
This is one of the rarest of our sunfishes and no food re­
cords of either young or adult were found. Forbes and Richardson 
(1908) report it as one of the rarest in the state of Illinois and 
remark that there is nothing on record concerning its habits or its 
life history. Hankinson (1908) found several specimens in Walnut 
Lake, N.Y. and presents a nesting record of an individual which was 
probably of this species. The size varies from six to eight inches 
in length, those found by Hankinson averaging about six, and a half 
inches.
Itemized food records of this species will be found in Table 23 
A summary of the food by weeks will be found in Table VIII. A sum­
mary of the various items for the season in comparison with similar 
summaries of the food of L. pallidus and Pomoxis sparoidea is given 
in Table VI.
TABLE VIII.
Lepomis euryorus, Pond 8D, 1916
Date Length Clado- Cope- Chiro- Dragon- Dams e 1-May--Cori-C&ddis Roti-cera poda nomid fly fly fly xids worms ferslarvae nymphs nymphs nymphs
July 28 13.0 53.3 2.4 45.4Aug. Cw 16.4 41.3 3.0 33.5 S-SIt 13 30.0 .1 .4 .7 73.3 3.5 10.5 4.5De?b^ 0tl 19 31.4 1.1 13.1 33.4 37.0 3.3 14.5ft 36 35.9 1.5 3.3 9.9 37.5 3.1 ■ 16.0 29.2Sept,,2 38.0 .3 1.4 3.3 64.9 15.8 4.0 8.9 .8ti 9 40.6 3.3 1.3 5.3 45.5 .8 4.9 30.7 5.0it 16 45.9 .3 .1 13.9 61.8 4.3 3.5 10.4 4.2t! 23 49.0 .1 .1 5.0 39.0 6.3 30 JO 18,5 8.0ft 30 46.8 .3 2.0 63.0 15.3 3.5 5.0 4.0 9.0Oct. 7 48.6 4.6 3.5 31.4 6.5 5.9 33.0 1.7 6.6ft 31 46.7 .3 34.6 17.1 1.3 37.2 13.1It 28 44.4 3.3 .9 3.6 17.1 13.9 10.4 14.3 6.4 27.9
Nov. 4 44.7 .5 .7 4.5 17.3 5.8 5.6 63.0
The increase in size was fairly uniform up to September 33rd 
after which the size seemed to decrease rather than increase which
l
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was of course due to a matter of chance in the collections, all 
the seinings having been made in the same manner as no attempt was 
made to pick out particular specimens. The food eaten by theee 
fish is considerably different from that of the bluegill which is 
the only other member of the genus examined. It also differs from 
the food of the other members of the Centrarchidae discussed.
The food of the earliest L. euryorus fry which averaged 13 mm. 
in length is very similar to that of the smallest E. gibbosus which 
averaged 11.7 mm. in length. Entomostraca amounted to 55.6 per cent 
and chironomids to 45.4 per cent in the former and amounted to 53,4 
and 40.5 per cent respectively in the latter. These percentages 
are very close considering the presence of 6.7 per cent of debris 
in the latter. Daphnia amounted "to 47.3 per cent in L. euryorus 
which is more than double that contained in E. gibbosus whereas the 
quantity of Chydorus was but 1.1 per cent in the former and amounted 
to 31.5 in the latter. The amount of Copepods eaten was rather 
small in both cases comprising but 3.4 per cent in L. euryorus and 
about ten per cent in the E. gibbosus. The food of the smallest 
fry of the large-mouthed black bass which averaged 13.1 mm. in 
length differs considerably from both of these containing almost 
nothing but Entomostraca. In the second week L. euryorus still con­
tained a higher percentage of chironomids but there was a great 
change in the third week. The quantity of Entomostraca and chirono- 
giids eaten dropped to less than one and a half per cent and 87.3 
per cent of the food was made up of neuropteroid insects, dragon fly 
nymphs forming 73.3 per cent of these. Chironomids increased in 
importance again the following week and persisted thruout the season 
tho always in minor quantities forming a total of 10.33 per cent for
the season. After the third week neuropteroids continued to be the 
chief food comprising 59.63 per cent of the total, Dragonfly nymphs 
are the most important item in all but three of the succeeding weeks 
in one of which mayfly nymphs and in the other two corixids appear 
in the greatest quantity. After the earliest period when Entomostra- 
ca and chironomid3 are mostly eaten odonatsa can readily be called 
the chief food^forming 43.73 per cent of the total with corixids, 
mayfly nymphs, and caddisfly larvae all occurring in similar amounts 
averaging about eight per cent.
Pomoxis sparoides (Lecepedes)
This fish is popularly known as the black crappie, calico bass, 
or strawberry bass. It is often confused with the white crappie 
(P. annularis) in the company of which it is often found, altho on 
the whole more northern in its range. Both species are considered 
excellent food fish and are the most important members of the family 
excepting the black bass. The food items of these fish are reported 
as being very similar and composed mainly of Crustacea and insects. 
Forbes (i860) found considerable difference in the food at various 
times of the year. His records based on the examination of 37 grown 
specimens show that in March Cladocera were chiefly utilized. These 
comprised 55 per cent of the diet, often being taken in such quanti­
ties as to distend the stomachs. Dragon and mayfly nymphs were also 
eaten in considerable quantities, forming 39 per cent of the food, 
and fish made up the remaining six per cent. In April mayfly nymphs 
made up 66 per cent of a total of 66 per cent of neuropteroid insects 
eaten. Some beetle larvae, a few corixids, a Gammarus, some plant 
materials, and the feather of a bird made up the remainder. In one
specimen taken in May neuropteroid.3 again furnished the principal 
part of the diet, but dragonfly nymphs replaced the mayfly nymphs 
as the chief item, A specimen taken in June had partaken about 
equally of young fish fry and mayfly nymphs. One caught in July had 
eaten only insect food, twenty-five per cent of which was corixids 
and 75 per cent mayfly nymphs. Several specimens taken in October 
contained fish food amounting to about 34 per cent and the remainder 
was mostly mayfly nymphs. The writer found considerable difference 
in the food of the two species of crappies collected at Mound La. 
Eighteen specimens of P. annularis, 5.0-11.0 cm. long, had eaten 
copepods of the genus Diaptomus to the extent of 88.3 per cent. 
Corixids amounting to 3.8 per cent and Corethra larvae had also been 
eaten and 5.8 per cent was debris. P. sparoides 5.9-9.5 cm. long 
ate Crustacea totaling 38.9 per cent of which prawns formed 10.6, 
Cyclops 18.6, and Diaptomus 9.7 per cent. Fishes were eaten to the 
extent of 33.3 per cent. Insect debris formed 34.4 per cent, Chiro- 
nomids 3.1, and Corethra larvae 0.6 per cent. Only a trace (0.7 
per cent) of plant materials was present. These specimens were 
taken in the late summer and fall and in a locality considerably 
south of that from which the fishes examined by Forbes were obtain­
ed. We might have expected as great a difference in the food taken 
in the two localities but not as great a difference in the food of 
the two species, Forbes (1878) reports the black crappie as feeding 
chiefly on mayfly nymphs with many larvae of small diptera and occa­
sionally a small percoid fish. Marshall and Gilbert (1905) report 
the food of three specimens from Lake Wingra, Wise, as being entirely 
made up of plankton. Dyche (1914) found the food of a large series 
of specimens from Lakeview, Kansas, to be made up of 30-30 per cent
of fishes, mostly small minnows. When minnows were scarce small 
sunfish were eaten. Specimens taken from creeks and small rivers 
ate barely ten per cent of fish food and Crustacea and insects were 
the chief items consumed. The amount of vegetablefood found was 
small except in the case of about a hundred young fish which con­
tained a considerable quantity mixed with insects and Crustacea.
The first collections of fry were made on August 13, 1916 when
they were 26.6 mm. long. 32.6 per cent of the food was Entomostra- 
, _ itemca of which Cyclops was the most important forming 33.9 per cent of
the food. Cladocera formed only 8.7 per cent of the food, 5.9 per 
cent being Chydorus. Rotifers were unusually numerous, 15.9 per 
cent of the food coming from that source, 15.6 per cent consisting 
of the species Cathypna leontina, 31.5 per cent of insect food was 
taken of which 24.5 per cent was dipterous and 7 per cent composed 
of mayfly nymphs. 30 per cent of debris made up the balance. Table 
no. gives the itemized food of each fish and shows how regular the 
diet was. This consisted mostly of Entomostraca, 54.86 per cent 
and dipterous larvae and pupae, 37.86 per cent. These were distri­
buted as follows: Cladocera 39.73 per cent, Chydorus the chief item, 
30.96 per cent and Simocephalus next with 10.97 per cent; copepods, 
14.33, all of which belonged to the genus Cyclops; Ostracods, 0.81 
per cent; Diptera larvae, 10.67, and pupae 17.19 per cent, mostly 
chironomid; Odonata, 1.30, and Ephemerida, 3.07 per cent; Rotifera 
1.44; algae 0.15; and debris 10.39 per cent.
It was remarked before that there was but little change of food 
during the three months in which these investigations were made. The 
size of the fish remained nearly as constant, and increase of only 
9 mm. being made during this period. Following is a table giving 
the average sizes for each week.
TABLE IX
Growth of P. sparoides August to November 1916.
Date Size mm. Date Size mm.
August 13 36.6 Sept . 30 34.3n 19 36.5 Oct. 7 34.0n 36 27.9 « 14 33.7
Sept. 3 36.1 ti 31 31.7f! 9 39.6 If 36 31.7tl 16 31.4 Nov. 4 35.7W 33 33.4
On comparing the food of P. sparoides with that of the other 
Centrarchidae (Table XII) it will he noticed that E. gibbosus is the 
only one that consumed a larger percentage of Crustacea. L. palli- 
dus, E. gibbosus, and P. sparoides ate more Crustacea than insects 
in the early stages. This is not very noticeable in the case of 
the first, the two types of food differing by only 3. per cent. In 
comparing the young of E. gibbosus of the season of IS16 with those 
of 1917 two very different results will be seen. In 1916 63.3 per 
cent of Crustacea and 30.13 per cent of insects were consumed, in 
1917 43.39 per cent of the former and 52.45 per cent of the latter. 
These results seem rather contradictory and it may well be that 
P. sparoides would have shown a similar variation had a series of 
young been examined in 1917. In other words the results of any one 
season or any one locality cannot be depended on for definite re­
sults and the food must be studied in a variety of places and for 
a number of successive seasons in order to determine real prefer­
ences.
Buffalo-fish.
Ic t i obus bubalus (Raf ine s que)
Ictiobus cyprinella (Cuvier A Valenciennes)
These two species belonging to the family catostomidae 
(suckers) are commonly known as buffalo-fish and attain a weight of 
from 40 to 50 pounds. They are important food fishes, somewhat more 
palatable than the carp, but not prized as highly as the game fishes. 
In 1903 the catch in the Mississippi Valley amounted to 11,481,000 
pounds. Forbes (1888) found the food of the adult I. bubalu3 , based 
on 17 specimens, to consist of 20 per cent of vegetable and 80 per 
cent animal matter. The principal plant eaten was the small duck­
weed Wolffia which in the autumn of 1887 sometimes formed 95 per cent 
of the diet. The 80 per cent of animal food was divided as follows: 
molluscs 30, insects 29, and crustaceans, 20 per cent. I. cypri- 
nella differs somewhat in its food, chiefly in the amount of molluscs 
taken. Plant materials formed about one third of the food and of the 
remaining two thirds only three per cent are mollusca; very large 
chironomid larvae form 20 per cent; mayfly nymphs 9 per cent; and 
the total insect food amounts to 33 per cent. The balance was mostly 
Entomostraca of which there was a considerable variety.
The food of two young buffalo-fish, seven-eights of an inch 
long, are given by Forbes (1880): "these had eaten most freely of 
unicellular Algae (sixty-three per cent.), of which only Protococcus 
and Closterium were recognized. Specimens of Anurea were reckoned at 
twenty-seven per cent., and the remainder of the food consisted of 
Copepoda and Cladocera. These specimens were taken from the Illinois 
R. in early June." The same author(Forbes, 1888b) in discussing the 
food of 30 young suckers says that the very smallest were found feed­
ing on Entomostraca only, but later resort to elements still more 
minute such as rotifers, Protozoa, and unicellular algae.
The smallest specimen examined by the writer was only 8.75 mm.
long and was taken in the first collection from pond 16B on June 
21, 1917. This had fed mostly on the cladoceran Chydorus, 45 per 
cent of the food coming from that source. The desmid Closterium 
furnished 30 per cent and Monostyla, a genus of rotifers, the bal­
ance of 25. per cent. The average size in the first collection 
made from pond 16B was 11.68 mm. Rotifers constituted slightly 
over 50 per cent of the food eaten, 43.3 per cent belonging to the 
genus Monostyla. Cladocera furnished S per cent, copepod3 1, and 
ostracods 9.5 per cent, making a total of 16.5 per cent of Entomo- 
straca eaten. Chironomid larvae to the extent of 15.3 per cent 
were consumed. Desmids amounted to 7 per cent with Closterium the 
chief form contributing 6.4 per cent. Green algae amounting to 
1.1 per cent were also taken. Rhizopods amounting to 3.8 per cent, 
statoblasts of Plumatella to 0.8, flagellates to 0.1, and debris 
to the amount of 5.5 per cent made up the balance. The fish col­
lected from pond 4D on the same date averaged 14.6 mm. in length; 
their food likewise consisted mostly of rotifers, 59.9 per cent 
coming from that source. Anurea cochlearis was the principal form, 
being present to the extent of 58.9 per cent. The cladoceran Ley- 
digia furnished 8 per cent, the total number of Entomostraca eaten 
amounting to 13.1 per cent. Closterium formed 7.5 per cent with 
traces of other desmids and 0.5 per cent of other algae present. 
Only 6.3 per cent of chironomid larvae were eaten. Statoblasts of 
Plumatella formed 10 per cent of the food of one of the fish and 
amounted to 1.3 per cent of the total. A small quantity of flagel­
lates, 3.3 per cent, and debris amounting to 9.8 per cent made up 
the remainder. Tables 34 and 35 show the itemized food.
Twenty-four yearlings from ponds 4C, 7D, 3F, and 3F were
examined, and an itemized statement of their food can be found in 
Table 26 . The seven fish from pond 7D averaging 7.6 cm. in length, 
contained a great deal of mud and fine debris amounting to 63.57 
per cent. The fish from ponds 3F, 7 in number and 3F, 8 in number, 
contained mostly Entomostraca which formed 98.59 per cent in the 
former and 73.68 per cent in the latter series. The two fish from 
pond 4G were the largest, averaging 8.35 cm. in length, and con­
tained 50 per cent of Entomostraca, 15 per cent of chironomids, 3.5 
per cent of Corethra pupae, 0.5 per cent each of Eudorina and stato- 
blasts of Plumatella, and the balance was mud and debri3 .
A comparison of all the fish examined will be found in Table 
No. XII. From this it will be seen that the fry of the buffalo-fish 
were the only ones that ate any considerable amounts of rotifers 
and flagellates. The large amount of rotifers utilized in pond 16B 
were chiefly Monostyla, 33.69 per cent, with Anurea of second impor­
tance with 6.80 per cent. In the fishes from pond 4D the reverse is 
true, Anurea contributing 28.77 per cent and Monostyla 8.59 per cent. 
The comparatively high percentage of flagellates found in the fish 
from pond 16B was due largely to the presence of immense numbers of 
the spores of the red Euglena. These form 37.9 per cent of the food 
of the fish taken in the third collection, and 9.5 per cent of those 
taken in the fourth week. Considerable trouble was found in identi­
fying these until Dr. Emmeline Moore managed to rear some of them 
thru to the flagellate stage. The high percentage of flagellates 
found in the fish from pond 4D is due to the presence of quantities 
of Eudorina which formed 30.8 and 37,5 per cent of the food of the 
fish taken the second and third weeks respectively.
TABLE X.
Summary of Tables 24, 35, 36.
Food of I. bubalua examined in 1917
I. cyprinella
Pond No. 16B 4D 7D 2F 3F 4CNo. examined 38 40 7 7 8 2Food
Protozoa
Rhizopoda
Arcella 4.64 .08Difflugia 4.47 1.33 tr• .16Centropyxia .06 tr.
Flagellata
Eudorina .55 13.49 tr. .83 .50Euglena .03 .13Euglena (Red) apore8 9.73
Gonium .03Pandorina .14 1.64 tr.Platydorina tr. .05Pleodorina 1.77 .38 tr. 5.50Synura .03Volvox tr.
Bryozoa
Plumatella Statoblasts .66 .33 .14 .50
Rot ifera
Anurea cochlearis 6.80 33.63 tr. tr. .67 tr." tecta 5.15•Brachionus bakeri • 86
" militaris .06 . 66Cathypna 1.66 .36 tr.Metopidia 1.33Monostyla 33.69 8.59 tr. tr.Pterodina .75 .05 tr.Rotifer neptuniua tr.
Annelida
Oligoohaete setae tr. tr. tr.
Crustacea
Claaocera
A Iona 3.56 1.86 tr. tr.Bosmina .14 11.86 1.33 31.5Camptocerus 1.33Ceriodaphnia 4.43Chydorus 3.03 3.77 .71 • 29 .34Dapbnia .38 53.0 .17 37.5Diaphanosoma .13 .34Eurycercus .03 7.17Ilyocriptus .39Leydigia 3.54 5.86 .86
TABLE CONT.
Summary of Tables 34, 35, 36.
Food of I. bubalus examined in 1917
I. cyprinella
Pond No. 16B 4D 7D 3F 3F 4CNo. examined 
Food 38 40 7 7 8 3
Crustacea cont.
Macrothrix
Moina .08
1.39 .86
Pleuroxus .69 1.33Scapholeberis .55 .10 .14 3.86Simocepbalus .55 .39 50.83
Copepoda
Nauplius .58 .36 .•43 tr. .34 .50Cyclops 1.97 3.31 7.00 33.14 9.00 1.00
Ostracoda 5.17 1.05 .71 3.39 1.50
Arachnida
Hydrachnidae .33
Insecta
Physopoda
Odonata .11
Dragonfly eggs 
Diptera
.19 .89
Chironomid larvae 11.80 10.56 13.39 .57 16.33 15.0Govethra larvae tr." pupae 3.50Coleoptera
Dytiscid larvae .86
Plante
Algae (Blue-green)
Clatbrocyetis .19 .03 tr.Gloeocapsa , tr.Merismopedia
Microcystis tr.
tr. tr.
tr.
Diatoms
Asterionella
Cyolotella tr. tr.Diatoma tr. tr. tr. tr. tr.Epithemia tr.
Gomphonema tr.Gyrosigma tr. tr.Melosira tr. tr. tr.Navicula .03 tr. tr.Stauroneis tr.Surirella tr. tr. tr.Synedra tr. tr.Tabellaria .03 tr.
1
TABLE CONT
Summary of Tables 24, 25, 26.
Food of I. bubalus examined in 1917
I. cyprinella
Pond No. 16B 4D ?D 2F 3F 4C
No. examined 
Food
28 40 7 7 8 2
Desmids
Closterium 2.86 3.13 1.29 tr.
Cosmarium 1.97 .33 tr. tr.
Docidium tr.
Staurastrum .06 tr.
Green
Algae green 
Gloeocystis 
Ineffigiata neglecta 
Oedogonium 
Pediastrum
.11
tr.
1.03
tr.
tr.
tr.
.97 tr.
tr.
Scenedesmus tr. tr. tr.
Spircgyra .06
Higher plants 
Elodea .08
Pollen 1.82
Debris 2.22 9.95 62.57 2.00 30.0
Ictaluxus punctatus (Rafinesque)
Only ten specimens of this species were examined, these were 
yearlings raised in the ponds in 1916 and probably the first grown 
under control. The raising of these fish in ponds has been shown 
to be practicable (Shira, 1917b). Forbes (1688a) reports the food 
of the adult to consist of plants, 25 per cent; molluscs, 15 per 
cent; insects, 44 per cent; and a mixture of Bryosoa, worms, and fish 
16 per cent. The plants were mostly the alga Cladophora and the pond- 
weed Potamogeton. The molluscs whether bivalve or snail were in­
variably naked having in some way been separated from their shells. 
About half of the insects were equal amounts of dragon and mayfly
nymphs, and chironomid larvae mhde 13.0 per cent of the food. The 
food of four imnature specimens from two and a half to four inches 
in length was composed almost wholly of insects. A few amphipods 
and Cladocera were the only other items. The specimens examined by 
the writer averaged 9.63 cm. or a little less than four inches in 
length. The stomachs and intestines were examined separately with 
the following results. The stomachs of three and the intestines of 
one.were empty. Plants amounting to 44.39 per cent formed the chief 
contents of these Spirogyra was the most important item comprising 
38.39 per cent, and seeds of terrestrial plants 4.14 per cent of the 
total. Insects were present in almost equal amount making 3? per 
cent of the contents. Of these chironomid larvae were the most im­
portant form contributing 17.14 oer cent of the total. Mud 13.14 
'
and debris 6.43 per cent made up the remainder. The intestines con­
tained a great deal more ifcud and debris, 35.56 per cent of the former 
and 30.56 per cent of the latter. Algae were again the ohief contents 
comprising 33.65 per cent, with Spirogyra contributing 33.55 per cent 
of the total. Mollusca formed 5.78 per cent of which 5.56 per cent 
were Physa. Only 3.45 per cent was contributed by insects. Two of 
the three fish taken on August 9 contained 100 per cent of algae, 
almost entirely Spirogyra. This completely filled both stomach and 
intestine. The third fish contained mostly mud in the whole digestive 
tract. The same percentages were recorded for both stomach and in­
testine. An itemised statement will be found on Table No.37.
Cyprinu3 carpio
This fish commonly known as the German carp is really a native 
of China, which was introduced into Europe in 1337 and into the United 
States in 1877. Altho omnivorous, the bulk of the food is •undoubtedly
vegetable, but animal matter such as insect larvae, small Crustacea, 
molluscs, and other similar small organisms are also taken (Oole 
1905). The food of the four specimens examined is given in the fol­
lowing table.
TABLE! XI.
Food of C. carpio, pond 1SB, July 13, 1917.
Fish No. i 3 3 4 Ave.
Length cm. 4.9 4.6 4.3 4.1 4.47
Food
Protozoa
Flagellata
Eudorina tr. tr.
Pieodorina tr. tr.
Bryosoa
Plumatella Statobla3ts 1.0 3.0 i • 0
Rotifera
Monostyla tr. 1.0 1.0 0.5
Annelida
Oligochaete setae tr. tr.
Crustacea
Cladocera
Alona 10,0 2.5
Chydorus 3.0 3.0 13.0 1.0 4.35
Copepods
Cyclops 3.0 0.5
Ostracods tr. tr.
Insects
Diptera
Chironomid larvae 3.0 35.0 3.0 7.5
Plants
Desmids
Cosmarium tr* tr.
Staurastrum tr* tr.
Diatoms
Diatoma tr. tr.
Gyrosigma tr. tr.
Melosira tr* tr.
Navicula t r. tr. tr.
Tabellaria tr* tr.
Higher plants
. .Elodea 95.0 93.0 15.0 S5.0 74.35Debris 34. u
The above is just about what one would have expected to find judg­
ing from Cole*a account.
TABLE XII,
Showing food averages of all species examined
Species Micropterus salmoldes :.I. salmoldes Eupomotis gibbosus Lepomis
pallidusPond no. 2D 3D 3D 2D 3D 2D 3E 16B 16B 15B 2DDate June 23- July 1- June 31- Sept.16- Sept.9- June 29- Aug. 3 July 28 Sept.9 July 12- Aug.5-Sept .£ Sept.2 Aug. 30 Nov.li Oot.28 Aug.9 Sept. 2 Nov.4 Aug.30 Nov.ll1916 1916 1917 1916 1916 1917 1917 1916 1916 1917 1916Ho.examined 67 69 97 69 75 25 4 75 98 82 103Ave. length 34.4mm 44.omm. 26.2 43.7 63.6 59.5 38.5 18.6 26.8 21.33 42.4
Parasites (No times occurred)
Cestodes 1 1
Nematodes 1 1 2 8 4 1
Trematodes 3 1
Food
"rotosoa
Rhizopoda
Flagellata
Rotifera 0.05 tr. 0.01 .05 1.29 .03 1.26
Annelida (Hirudinea)
Oligochaeta 0.08 1.35 tr. tr.
Crustacea 43.89 33.24 35.84 30.53 16.45 42.38 4.25 62.30 71.12 43.39 47.81Cladocera 39.39 25.33 21.93 37.85 14.69 ‘ 19.00 2.00 40.29 49.08 15.98 27.28Copepoda 4.42 7.89 13.78 2.69 1.76 23.38 .25 11.07 14.04 2.06 13,57Ostracoda 0.08 .015 0.13 tr. 2.00 10.54 8.00 25.35 6.96Amphipoda .40
Arachnida 3.81 .07 .06 .04 .37
Insecta 51.99 59.44 60.37 67.42 62.33 43.27 95.75 30.12 25.24 52.45 44.85Ephemerida 6.62 13.68 19.33 13.72 12.54 3.81 8.75 6.92 2.49 2.51 3.55Odonata 23.05 27.17 6.23 41.11 43.99 24.71 24.50 .58 2.37 6.76 9.91"iptera 15.86 10.31 26.72 9.25 5.74 6.23 61.75 21.66 17.62 42.21 22.71All others 6.46 8.28 8.09 3.33 20.06 8.47 .75 .96 2.76 .97 8.68
Kcllusca .11 .67 .03 3.25
Yertefcrata
■licrcpterus salmoldes 4.92 2.92 1.11 4.76
PI -.nts 0.05 1.43 0.03 0.60 1.41 1.12 .60 21.50
Debris 4.35 .98 1.83 0.60 5.48 3.27 2.51 2.23 1.33
[lepomis pallidus L. euryorus Pomoxis Iotiobus bubalus & cyprinella• a sparoides2D ID 8D 8D 16B 4D 7D
June 28- July 30- Aug.12- June 21- June 21- June 28-
Aug. 30 Nov. 4 Nov.4 July 12 Jul'y 19 July 12
1917 1917 1916 1916 1917 1917 1917
64 3 136 153 38 40 7
55 73.3 39.9 30.4 12.72 16.26 76
5 6 14
1
1
bubalua & cyprinella Ictalurus punctatus Cyprinus
2F 3F 4C
Stomach
4E
Intestine
4E
carpio
16B
July 5- July 5- July 12 June 28- June 28- July 12
July 12 1917
July 12 
1917 1917
Aug. 23 
1917
Aug. 23 
1917 19177 2 10 10 4
48 46 84 96.2 96.2 45
4
9.17 1.30
12.24 15.62 6.33 .5
.46
1.44
45.15 38.33 .tr tr. .50
29.39
16.83
12.20
.36
8.65
1.66 
2.66 
1.33
7.57
7.20
.17
54.8639.72
14.33
.81
11.85
4.71
1.97
5.17
14.99
10.63
3.31
1.65
20.72
11.03.
7.00 
.71
2.00
98.59
74.16
22.14
2.29
73.68
63.18
9.00
1.50
50.5
49.5 
1.0
1.22
1.22
7.25
6.75
.50
tr.
.22
40.37
1.17
75.00 80.79
7.98
33.42
3.07
12.10 11.45 14.15 .57 16.33 17.5 37.01 2.67
1.12 43.73 1.30 .19 .89 6.00
18.58
12.43
35.36
2.45
75.00 10.58
18.50
27.86
1.19
11.80
.11
10.56 13.29
.86 .57 16.33 17.5 .891.78
1.14 1.66 .48 .14 5.78
18.99 4.33 .56 .15 6.14 5.24 1.29 tr. tr. 44.29 33.65 Elodea 74.25
9.89 10.29 3.35 13,03 62.57 lumatella statoblastj .50 1.009.11 13.30 2.00 30.00 6.13 31.11 8.50
Mud 12.14 25.56
Of the 1130 fish examined only 53 were parasitized. Cestodes 
occurred twice, nematodea 43 times andtrematodes 9 times, one fish 
contained both nematodes and trematodea. In 1916 23 parasitized 
fi3h were found and 31 in 1917. 38 of the fish infested were fry
and 15 were yearlings. In the 406 Micropterus salmoides examined 
cestodes occurred twice, nematodes and trematode3 four times each. 
Twelve of the 173 fry of Eupomotis gibbosus contained nematodes and 
one of the 83 yearlings were also similarly affected. No fry of the 
genus Lepomis were infected but five of the yearling L. pallidus con­
tained nematodes. The buffalo-fish showed the highest rate of para­
sitism, 19 of the 102 being parasitized. The distribution of the 
parasites is rather peculiar, 15 cases of nematodes were found and 
five of trematodea. None of the 38 fry in pond 16B had any para­
sites; but 14 of the 40 fry in pond 4D were parasitized, all con­
taining nematodes and one of them trematodea. Of the remaining 
buffalo-fish one of the seven in pond 7D contained nematodes, and 
four of the eight in pond 3F contained trematodea.
The food of the nine specimens containing trematodea con­
sisted of Entomostraca 88 per cent and insects 11 per cent. Of the
four M. salmoides the three fry from pond 3D had eaten Simocephalus 83
andper cent, Cyclops 3.3 per cent, Eurycercua 0.7 per cent, a total of 87 
per cent of Entomostraca. The rotifer Monostyla comprised one per 
cent and Chironomid larvae 10.7 per cent. The yearling bass contained 
40 per cent of Diaphanosoma and 60 per cent of Diaptomus. The one 
buffalo fry contained 40 per cent of chironomid larvae, 3 per cent 
of rotifers, and the remainder, Entomostraca, Cyclops forming 30 
per cent. Two of the four yearlings were empty^ "the other two had
eaten only one and a half per cent of chironomids and the remainder 
of the food was Entomostraca. Simocephalus was again the chief 
form, comprising 67.5 per cent, Eurycercus formed 16.5 per cent, 
making a total of 84 per cent of Cladocera. The copepod Cyclops 
formed 7.5 per cent and Ostracoda the remaining 4 per cent. This 
would indicate that trematodes may be transmitted by Entomostraca.
Only four of the bass contained any nematodes and three of 
them were yearlings. All of the fish were over 37mm long and 97 per 
cent of the food consisted of insects. The fry contained 30 per 
cent of caddisfly larvae, 35 per cent of chironomid pupae and 35 
per cent mayfly nymphs, a total of 80 per cent of insect food. The 
remaining 10 per cent were composed of Siniocephalus 6, and Cyclops
4 per cent. Two of the three yearlings contained dragonfly nymphs;
—
one had 100 per cent of Libellula pulchelia, and the other 98 per 
cent of an unidentified species. Chironomids formed 97 per cent of 
the food of the third, 85 per cent being pupae and 13 per cent 
larvae, the remaining 3 per cent consisted of the hemipteran Zaitha. 
From these results it would seem that insects carried the parasites. 
There is a very great variation in the food as shown by the tables 
giving the itemized diet of the individual fish. There is no cer­
tainty that the food of the individual may not have been quite dif­
ferent when the parasites were first taken.
Only nematodes were found in Eupomotis gibbosus. Twelve 
infections occurred in the fry and one in the yearlings. The food 
of the latter consisted of chironomids 70 per cent and the remainder 
Entomostraca. The food of all the parasitized specimens of this 
species consisted of Crustacea 75.5 per cent, insects 18 per cent, 
rotifers 3.35 per cent and traces of algae. The identification of 
the nematodes was not made and it is not improbable that several
kinds were present. The fry with the predominating crustacean food 
may have one type and the yearlings with the greater amount of 
insect food another type of nematode, one for the fry and another 
for the yearlings.
* No parasites were found in the 103 fry of Lepomis pallidus 
examined, but nematodes were present in five of the 64 yearlings 
of that species. In these, as in the yearling bass and E. gibbosus, 
insects formed the chief diet. Dipterous larvae and pupae amounted 
to 40.6 per cent and the total insect food amounted to 44.2 per 
cent. Crustacea amounted to 19.8 per cent, higher plants to 21.2, 
and molluscs to 7.6 per cent. On comparing this diet with the food 
of the nonparasitized L. pallidus it was found that the latter had 
eaten more Crustacea but fewer insects, molluscs, and higher plants. 
The greater amount of plant food was due to the large quantity (85 
per cent) of Ceratophyllum eaten by one of the parasitized fi3h.
Only two of the parasitized fish had eaten molluscs, in one of these 
30 per cent of the food was Planorbis. Insects, as in the case of the 
other yearlings, seem to be the carriers of this type of parasites.
No parasites were found in L. euryorus and only six infections 
by nematodes were found in the 143 crappies examined. The same con­
dition was found in these that had existed in the other species in 
which the fry contained Nematodes, namely; the greater amount of 
crustacean food and smaller amount of insect food eaten. In the case 
of Crustacea the difference is so small as to be almost negligible, 
the parasitized fish containing 58.67 per cent and the nonparasitiz- 
ed, 54.67 per cent. In this case there seems to be no indication of 
which food might have carried the parasites.
The buffalo-fish fry differ from those of other species in the
high percentage of rotifers which they contain. Rotifers amount 
to nearly 44 per cent in the nonparasitized fish and to only 
39 per cent in the parasitized ones. The parasitized buffalo fry 
also differ in containing a higher percentage of both Crustacea 
and insects. However this difference is much more marked in the 
case of the former, amounting to a total of 17 per cent. Insects 
form eight and Crustacea nine per cent of the food in the nonpara­
sitized fish and amount to 17.5 and 36 per cent respectively,in 
the parasitized ones. This increase is in the same general direc­
tion as that of the fry of other 3pecies containing nematodes.
TABLE XIII.
Showing chief foods of fish infected with nematode parasites.
Fish Food Fry Yearlings
Nonpara­ Para­ Nonpara­ Para­
M. salmoides sitized sitized sitized sitized
Crustacea 36.14 10.0 41.il 0.7
Insecta 60.03 90.0 45.63 99.3
Vertebrates 5.61 0.0
E. gibbosus
Crustacea 66.39 79.4 43.61 30.0
Insecta 37.94 13.7 50.6 70.0
L. pallidus
Crustacea none 30.36 19.3
Insecta 38.69 44.3
Mollusca .59 7.6
Plants 18.79 31.3
Pomoxis sparoides
Crustacea 54.67 58.67 none
Insecta 33.39 36.34
Ictiobus sp.
Crustacea 9.0 35.86 30.7 31.0
Insecta 8.0 17.71 14.9 10.0
Rotifera 43.50 39.0 tr. tr.
Flagellata 15.50 16.14 tr. tr.
Debris 63.3 65.0
Table XIII seems to indicate certain relations between the 
food and the presence parasites. With the exception of the M. 
salmoides fry and the Ictiobus ep. yearling, there seem to be 
opposite tendencies on the part of fry and yearling. It will be 
seen that in the case of the fry the percentage of Crustacea eaten 
is higher in the parasitized fish than in the nonparasitized ones 
and the percentage of insects less.
The specimens of Ictiobus do not seem to follow this tend­
ency, but this is due to the very high percentage of rotifers pre­
sent. Both insects and Crustacea increase in volume but the per­
centage of the latter was nearly trebled whereas that of the former 
is little more than doubled. It may well be that there are two 
kinds of nematodes present and their presence due to different 
intermediate hosts. However, the food varies so much in individual! 
fi3h that the above variations may well be due only to the normal 
difference in the food eaten, fox instance there was but one M. 
salmoides fry infected by nematodes and only three yearlings. In 
L. pallidus there were but five out of 64 yearlings parasitized 
and in P. sparoides only six fry out of 143. E. gibbosus had 13 
fry out of 173 and one yearling out of 83, and Ictiobus, 14 fry 
out of 78 and one yearling out of 34 which were parasitized by 
nematodes. These results may be of value in showing how soon para­
sites appear and may indicate to some extent the forms among which 
to look for the intermediate host of the parasite.
The results presented in this report suggest lines of future 
work rather definite conclusions. That young fish feed on Entomos- 
traca and small insects has long been known. This paper gives the 
food of the fry of several species, regarding which little had been 
known. That these fish were grown in artificial ponds seems of
even greater importance, since this indicates what an fish-culturist 
may expect to find in ponds similarly constructed. For future work 
it would be well to rear a brood thru a number of successive seasons 
keeping careful records of growth, food, meteorological conditions, 
and parasites. It would seem wise to study the food and parasites 
of some members of the same species grown in natural ponds at the 
same time and in the same locality. It would then be possible to 
determine under what conditions the best growth is made.
All of the dissections of fish and identification of foods were 
made at the laboratory of the U.S. Bureau of fisheries at Fairport, 
Iowa, and the writer wishes to thank the members of both the perman­
ent and temporary staffs for the considerable help given in the 
identifications of many different items. The tabulations and library 
work were done mostly at the University of Illinois and the writer 
is indebted to Doctor H. B. Ward for this opportunity and also to 
Professor F. Smith for many helpful suggestions and for reading the 
manuscript.
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